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ELECTRIC RAILWAY ENGINEERING
going far to protect the company from the danger of early insolvency
which has proved so deadly to many overconfident companies.
"The only necessary disadvantages are the liability to decay and fire
To guard against the former is a mere question of inspection. The
danger from fire is a real one and every year has its record of accidents
resulting therefrom, but if the clanger is real it is small. There are few
such accidents and those mostly from gross carelessness. In proportion
to their number, accidents from iron structures have been vastly more
numerous and more fatal, and the same is true in substance of small
masonry structures where the great liability to washouts is a serious
matter."
Ballast.—It is safe to say that the experience of interurban
roads which have been operating for some time demonstrates the
fact that money expended in first-class subgrade construction and
rock ballast proves to be the most economical in reducing main-
tenance charges and providing a smooth riding roadbed which
does not quickly wear out both itself and the rolling stock.
The ballast, which is that portion of the roadbed upon which
the ties are placed, should be sufficiently porous to permit the
water to run off freely. The best ballast is recognized to be
crushed rock capable of passing through a 2J^ in. ring. , Coarse
gravel, however, makes a very good substitute and is very often
used because of its lower cost. Fortunate indeed is the road
that secures with its right-of-way one or more borrow pits con-
taining good ballast gravel. This ballast is laid for a depth of
6 to 18 in. under the ties and should cover the ties to the base
of the rail.
Gravel ballast will range from 15 to 40 cts. per yard, while rock
ballast will vary from maximum values of gravel to 75 or 80
cts. per yard laid in place ready for ties.
Ties.—Now that the scarcity of good lumber is beginning to be
felt, with a corresponding increase in first cost, the selection of
suitable tics and their treatment to insure long life is becoming
a serious problem. Pine, cedar, white oak, red oak, fir and chest-
nut are the woods in most common use. The choice between
these depends largely upon the variety which is native "in the
locality in which the road is being built. Cedar is probably as
long lived as any, while the ability of white oak to hold spikes is
probably greater than any other wood. While this variety of
tie is generally too expensive to use throughout, it is often speci-
fied for curves where the strain on spikes is of course greatest.
Hcrrick gives in the following table an approximate length of

